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(54) DECORATIVE MATERIAL AND PRODUCTION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a decorative 
material obtained by laminating a paper base material on 
a substrate and excellent in scratch-resistant hardness 
and hard to generate a depression even if pressed from 
the surface thereof by a pencil or the like. 
SOLUTION: A decorative material has a paper base 
material layer 1 , the thermosetting resin layer 2 formed 
on the rear surface of the paper base material layer by 
impregnating the rear surface of the paper base material 
with a thermosetting resin compsn. and the substrate 
layer 3 formed on the rear surface of the thermosetting 
resin layer and is produced by a process for 
impregnating the rear surface of the paper base material 
with the thermosetting resin compsn. and a process for 
laminating a substrate on the surface impregnated with 
the thermosetting rescn composition. 
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2001-018331> 

Claim 1 

A decorative material comprising a paper-quality 
substrate layer, a thermosetting resin layer formed on a 
rear-face side of the paper-quality substrate layer by 
impregnating a thermosetting resin composition, and a substrate 
layer formed on a rear-face side of the thermosetting resin 
layer* 

Claim 2 

The decorative material according to claim 1, wherein the 
thermosetting resin has a universal hardness value of 150 to 
1,000- 

Claim 3 

The decorative material according to claim 1 comprising 
a surface protection layer in an outermost surface. 

Claim 4 

The decorative material according to claim 3, wherein the 
surface protection layer is made of an ionizing radiation curing 
resin • 

Claim 5 

A manufacturing method of the decorative material 
according to claim 1 to 4, comprising the steps of: impregnating 
the thermosetting resin composition to the rear face of the 
paper-quality substrate, and heat laminating the substrate onto 
the surface impregnated with the thermosetting resin 
composition. 

Paragraph [0001] 

[Field of the Invention] This invention relates to the 

decorative material used for the interior materials of 
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buildings such as walls ^ fittings such as doors, and surface 
woods for furniture such as chests. 

Paragraph [0037] 

As a urethane resin^ a two component curing type urethane 
resin, a one component curing type (moisture curing type) 
urethane resin and the like are mentioned. 

Paragraph [0080] 

When forming the surface protection layer 5 in the 
outermost surface of the decorative material, the sealer layer 
8 is formed for the following purposes: in order to prevent the 
surf ace-protection effect from becoming insufficient caused by 
the paper-quality substrate absorbing the coated uncured or 
liquid form resin composition, which is to be the surface 
protection layer, in the substrate and reducing the thickness 
of the surface protection layer 5, or caused by turning the 
unevenness of the original surface of the paper-quality 
substrate to luster unevenness of the resin-coating film {which 
becomes a surface protection layer) ; and to enhance the adhesion 
between the ink of the pattern layer 4 and the surface protection 
layer 5 and to improve abrasion-proof nature - 

Paragraph [0081] 

As a material constituting the sealer layer 8, one or two 
of the following resin can be used: a urethane resin, an acrylic 
resin, polyvinyl butyral, an epoxy resin, an alkyd resin, a 
nitrocellulose, and so on. 

Paragraph [0088] 

As explained previously, when the thermosetting resin 
composition is applied on the rear face of the paper-quality 
substrate 1, some of the thermosetting resin compositions are 
impregnated into the paper-quality substrate 1, and some are 
remained on the paper-quality substrate to form a coating film- 
Further, by laminating the substrate 1 to the coated film before 
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it is cured and applying pressure while heating, the 
thermosetting resin composition is cured and a 
three-dimensional space network- form structure (paper-quality 
substrate part 1" containing the thermosetting resin and the 
thermosetting resin layer 2) can be formed. Thereby, the 
thermosetting resin can provide a strong bonding status between 
the paper-quality substrate 1 and the substrate 3. 

Paragraph [0089] 

This thermosetting resin layer 2 has roles to provide the 
decorative material the hardness to bear any local pressure when 
applied from the decorative material surface and to adhere the 
paper-quality substrate 1 and the substrate 3, 

Paragraph [0090] 

Since this method of laminating a substrate on the rear 
face of the paper-quality substrate 1 by heat lamination, an 
adhesive is not needed separately and an extra process of 
coating an adhesive can be omitted. Thus, this method is 
preferable from the view point of manufacturing the decorative 
material . 

Paragraph [0091] 

After impregnating (coating) the thermosetting resin 
composition into the paper-quality substrate, it is of course 
possible to first form the thermosetting resin layer by heating 
and then to adhere the substrate to the rare face of the 
paper-quality substrate using an adhesive or the lilce* 

Paragraph [0092] 

In this case^ as examples of the adhesive which can be 
used, adhesives made of a vinyl acetate resin^ a polyamide resin, 
a one component or two component curing type urethane resin, 
an epoxy resin, or a polyester-based resin are mentioned. 

Paragraph [0093] 
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There is no particular restriction in factors such as the 
material and form of the substrate 3, as long as the substrate 
3 can adhere with the paper-quality substrate 1- As examples 
of the substrate form, a plate-like, a curved plate-like^ or 
a polygonal column-like are cited. 

Paragraph [0094] 

As examples of the substrate material, followings are 
cited: woody plates of woody fiber plates or the like, such as 
a wooden single panel made of various woods like Japan cedar, 
a Japanese cypress, a zelkova serrata, an oak, a lauan, a teak, 
and a Melapi, plywood, a particle board, and a semi-gross 
density f iberboard (MDF) ; metals such as iron, an iron alloy, 
copper, a copper alloy, and aluminum; resins such as acrylic, 
polycarbonate, an ethylene-vinylacetate copolymer, ethylene 
vinyl acetate, polyester, polystyrene, polyolefine, an ABS 
resin^ a phenol resin,, a polyvinyl chloride, a cellulose type 
resin, and rubber; ceramics such as various glasses and pottery; 
cements such as ALC (foaming light weight concrete) ; non--cement 
ceramic engineering-based materials such as calcium silicate 
and calcium sulfate; papers such as a fine quality-paper, a 
Japanese paper, and a base paper for wallpaper; and a nonwoven 
fabric or woven fabrics made of fibers such as carbon, asbestos, 
potassium titanate, glass, and a synthetic resin. Further, the 
substrate may made of these layered products or may be colored 
by a colorant. 

Paragraph [0095] 

The decorative material of the present invention thus 
constituted can be used as an interior material of a building 
such as a wall or a ceiling, a surface material of a fitting 
such as a door, a door flame, or a window flame, a surface 
material of a finishing material such as a wooden fringe in the 
room or a base board, and a surface material of furniture such 
as a chest and a cabinet. 
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Paragraph [0096] 
[Examples] 

Next, tlie decorative material of the present invention 
will be further explained in detail by way of examples. What 
are shown below are simply one example of the decorative 
material of this invention, and the decorative material of this 
invention can be appropriately changed in its design regarding 
its paper-quality substrate^ substrate, thermosetting resin, 
a kind in resins which constitute the surface protection layer, 
forming method of each layer, and layer structure, to the extent 
that it does not deviate from the object of the present 
invention - 

Paragraph [0097] 

The values of the universal hardness of each 
thermosetting resin used in the following examples and 
comparative examples are obtained by measuring with the Fischer 
scope HIOOV™ (manufactured by H. Fisher) the thermosetting 
resins obtained by coating each of the various thermosetting 
resin layers (uncured) on a glass plate using a bar coater so 
as the thiclcness becomes 50 jum and curing the resultant with 
the heat of 170^ for 3 minutes. 

Paragraph [0098] 

Namely, they are values each calculated in the following 
manner. Using a Vickers pyramid indenter as an indenter, a load 
of 20mN (Newton) was continuously applied every 6 seconds from 
the resin layer surface until the thermosetting resin layer 
formed on the glass plate produces irreversible elastic 
deformation. The load value at that time, and the penetration 
depth of an indenter then were measured. The value was 
calculated from a formula using the maximum load value (Fmax) 
and the maximum penetration depth (hniax) * HO=F(N) / 26.43h [mm ] 
(in the formula, F (N) expresses the maximum load, h (mm) 
expresses the maximum penetration depth) . 
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Paragraph [0099] Example 1 

To rear face (opposite side to the pattern layer) of a 
urethane coat paper obtained by forming a pattern layer with 
a HAJIKI tuning print process to a base body of 50g^ and further 
forming a surface protection layer of a two component curing 
type urethane resin, a melamine acrylic-based resin {uncured) 
of 60g having a universal hardness value of 200 was impregnated. 
Then, a particle board substrate (30 mm in thickness) was 
attached to the impregnated side by heat pressing (kept at ISO'^C 
for 60 seconds under pressure of 30 kg/cm^) and a decorative 
material of example 1 was obtained. 

Paragraph [0100] Example 2 

To rear face (opposite side to the surface protection 
layer) of an EB coat paper obtained by forming a pattern layer 
with a HAJIKI tuning print process to a base body of 60g, and 
further forming a surface protection layer of an electron beam 
hardening resin, a melaraine-based resin (uncured) of 8 0g having 
a universal hardness value of 400 was impregnated. Then, a 
particle board substrate (30 mm in thickness) was attached to 
the impregnated side by heat pressing (kept at ISO'C for 60 
seconds under pressure of 30 kg/cm^) and a decorative material 
of example 2 was obtained. 

Paragraph [0101] Example 3 

To rear face (opposite side to the pattern layer) of a 
urethane coat paper obtained by forming a pattern layer with 
a HAJIKI tuning print process to a base body of 30g, and further 
forming a surface protection layer of a two component curing 
type urethane resin, an impregnated paper (IQOg) impregnated 
with a melamine-based resin (uncured) of 60g having a universal 
hardness value of 500 was lamianted. Then, a particle board 
substrate (30 mm in thickness) was attached to the impregnated 
paper by heat pressing (kept at 150^ for 60 seconds under 
pressure of 30 kg/cm^) and a decorative material of example 3 
was obtained. 
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Paragraph [0102] Example 4 

First ,r a pattern layer was formed on a base body of 60g 
with a HAJIKI tuning print process, and further an electron beam 
hardening resin composition of the below-mentioned composition 
A was coated on the pattern layer using a roll coater so as the 
composition became 25 g/m^ (when dried) . The coating surface 
was irradiated with electron beam using an electron beam 
irradiation device by 175keV and 5Mrad and the coating surface 
was cured to form the surface protection layer. Subsequently, 
to rear face of the obtained abrasion resistance EB coat paper, 
a melamine-based resin (uncured) of 50g having a universal 
hardness value of 600 was impregnated. Then, a MDF substrate 
(30 mm in thickness) was attached by heat pressing (kept at ISO'C 
for 60 seconds under pressure of 30 kg/cm^) and a decorative 
material of example 4 was obtained. 

Paragraph [0103] 
[A] 

Bisphenol A-^ethyleneoxide diacrylate monomer: 

40 to 60 parts by weight 
Tr imethylolpropane-ethyleneoxide-tr iacrylate monomer : 

10 to 30 parts by weight 
dispersing agent: 1 to 3 parts by weight 

Lusterless silica (average particle diameter 1.8 jum) : 

1 to 13 parts by weight 
Micronized silica (Aerosil) : 0.5 to 2 parts by weight 

Spherical alumina (cc -alumina: average particle diameter 25 m 
m) : 10 to 40 parts by weight 

Reactive silicone (both--terminals methacrylate modified 
silicone): 0.5 to 2 parts by weight 

Paragraph [0104] Example 5 

To rear face (opposite side to the pattern layer) of a 
urethane coat paper obtained by forming a pattern layer with 
a gravure printing process to a base body of 30g, and further 
forming a surface protection layer of a two component curing 
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type urethane resin, a phenol-based resin {uncured) of 80g 
having a universal hardness value of 300 was impregnated. Then, 
a MDF substrate (30 itim in thickness) was attached to the 
impregnated side by heat pressing (kept at 150^C for 60 seconds 
under pressure of 30 kg/cm^) and a decorative material of example 
5 was obtained. 

Paragraph [0105] Comparative Example 1 

To rear face (opposite side to the pattern layer) of a 
urethane coat paper obtained by forming a pattern layer with 
a HAJIKI tuning print process to a base body of 50g, and further 
forming a surface protection layer of a two component curing 
type urethane resin, a mixed resin (uncured) of an acrylic-based 
resin and a melamine-based resin of 60g having a universal 
hardness value of 80 was impregnated. Then, a particle board 
substrate (30 mm in thickness) was attached to the impregnated 
side by heat pressing (kept at 150 "C for 60 seconds under 
pressure of 30 kg/cm^) and a decorative material of comparative 
example 1 was obtained. 

Paragraph [0106] Comparative Example 2 

To rear face (opposite side to the surface protection 
layer) of an EB coat paper obtained by forming a pattern layer 
with a HAJIKI tuning print process to a base body of 60g, and 
further forming a surface protection layer of an electron beam 
hardening resin, an acrylic melamine-based resin (uncured) of 
80g having a universal hardness value of 120 was impregnated. 
Then, a particle board substrate (30 mm in thickness) was 
attached to the impregnated side by heat pressing (kept at ISO^^C 
for 60 seconds under pressure of 30 kg/cm^) and a decorative 
material of comparative example 2 was obtained. 

Paragraph [0107] Comparative Example 3 

To rear face (opposite side to the pattern layer) of a 
urethane coat paper obtained by forming a pattern layer with 
a HAJIKI tuning print process to a base body of 30g, and further 
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forming a surface protection layer of a two component curing 
type urethane resin, an impregnated paper (lOOg) impregnated 
with a mixed resin (uncured) of an acrylic-based resin and a 
melamine-based resin of 60g having a universal hardness value 
of 100 was laminated. Then, a particle board substrate {30 mm 
in thickness) was attached to the impregnated paper by heat 
pressing {kept at ISO'C for 60 seconds under pressure of 30 
kg/cm^) and a decorative material of example 3 was obtained. 

Paragraph [0108] Comparative Example 4 

A pattern layer was formed on a base body of 60g with a 
HAJIKI tuning print process, and further an electron beam 
hardening resin composition similar to the composition [A] used 
in Example 4 was used to form the surface protection layer by 
a similar manner to Example 4. To rear face of thus obtained 
abrasion resistance IB coat paper, an acrylic melamine-based 
resin {uncured) of 50g having a universal hardness value of 120 
was impregnated. Then, a MDF substrate (30 mm in thickness) 
was attached by heat pressing (kept at ISO'C for 60 seconds under 
pressure of 30 kg/cm^) and a decorative material of example 4 
was obtained. 

Paragraph [0109] Comparative Example 5 

A pattern layer was formed on a base body of 60g with a 
HAJIKI tuning print process, and further an electron beam 
hardening resin composition similar to the composition [A] used 
in Example 4 was used to form the surface protection layer by 
a similar manner to Example 4. To rear face of thus obtained 
abrasion resistance EB coat paper, a melamine-based resin 
(uncured) of 50g having a universal hardness value of 600 was 
impregnated, and the melamine resin was cured by drying at 180*^0 
for 10 minutes to form a thermosetting resin layer. Then, a 
MDF substrate (30 mm in thickness) was attached to the 
thermosetting resin layer by heat pressing (kept at 150T!J for 
60 seconds under pressure of 30 kg/cm^) , however, the MDF 
substrate was not attached to the abrasion resistance EB coat 
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paper. 



Paragraph [0110] Pencil Hardness Test and Scratch Hardness Test 
Using each decorative material obtained in the 
above-mentioned examples and comparative examples (except for 
the comparative example 5) f the below-mentioned pencil hardness 
test and scratch test were conducted. 

Paragraph [Dili] (1) Scratch Hardness Test 

A scratch hardness test based on the JAS special plywood 
scratch hardness A test was conducted. That is^ after 
scratching the decorative material surface with a diamond 
stylus while applying 200 g of load, the depth of the scratch 
on the decorative material surface was measured using the 
two-dimensional surface roughness meter {Made by Kosaka 
Laboratory Ltd) • 

Paragraph [0112] (2) Pencil Hardness Test 

A pencil dent test based on JISK54 00 was conducted. That 
is, the pencil lead of the hardness 9H was placed to stand on 
the decorative material surface while applying 600 g of load, 
and the dent rate was measured. Test results are summarized 
in the table 1 below. 



Paragraph [0113] 
[Table 1] 



Decorative Material 


Scratch 
Measurement (/xm) 


Pencil Dent 
Measurement { iim) 


Example 1 


3 


2 


Example 2 


0 


0 


Example 3 


0 


0 


Example 4 


0 


0 


Example 5 


3 


2 


Comparative Example 1 


20 


10 


Comparative Example 2 


15 


8 


Comparative Example 3 


12 


5 


Comparative Example 4 


20 


10 
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Paragraph [0114] 

From Table 1, it is found out that the decorative materials 
of examples 1 to 5 had better scratch harness and pencil dent 
resistance hardness compare to the decorative materials of 
comparative examples 1 to 4 . 

FIG, 1 
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h, =3f>'l^y£/-<yS^T^'— 4, 4' -v^x 

1, s-^^-y-^^L^yi^'-f yv-T^t-- yxh 
n y y vt^— h , 7j<«^ b U >- y 

^fc. ±fB^ffl^yi^T^-^"bco«JnftX«b'Ji^ 

yVr^— h<7D3a#: ( t r l m e r ) ^i>ffl\,T. 
[00401 lieE«^l^'^?l-:S'>^lii{4, 4J^*aSt>f 

femm^f y xT^- 1 UKUi^-ST-i^sKy 

v-T'^iO. S^eutcii, ;Ky;ir-;J^^— b-g-tSs J^y 

^^if-is^-r^. !Ky-f y i^r^— b7Vrf?y v-T- 



[0 04 1 ] T^' ^))vwm±. ^^m'^r^ y;uK 
-99^} ^-irtt ) s r y ^t-r 5 

h\ r:?y^rL^y;l/i&fi■^■rs^:i:fc:J:'9#^>^^Sr 

I- y^tofl&o^ y -7- i: coi^m-^immx'h h . 

[0042] ii-i)^hT9 t-ca, Mi-Ji's JJ^ 

y (p<^) T^'y;HJ>^;K j^y (^^') T:?y;H^ 
xf-;K *fy c^^') T:?y;w^yf-;K 
y/n?><^;i'- (;>{:S') y;niy'f-;i'^^a^. 

m^^i-Jl-i^M-^i^. j?;f-l^y- (;'f:S') T^'y;Uig.?<^ 

9Vi-—h<r)W^X'm^^^. 

[ 0 0 4 3 ] ^ ^ s ymmit. ^ 7 5 y fc ^^J\^J^T)l^'f 

b Hi:^^§-li-T#<btl.S^^n-/M7 Sy^iffia 

9 y /l';^ 5 5 ystfii. :3. u 7'p< 7 5 y«IMs .7x7 -;k 

I., 

1 0 0 4 4 ] 7 X y 7 X y-;i>. iJ' py- 

y -/t-^o 7 x / s AT/Wr t 
T-fehr/U7-'bb\ 7;l'77-/I^cOT;>xb)<^ 

^'jg7xy-;k-7^;U'7y yfi^*. ^y-;'t^7xy 
-/L'-Ti^/L'.-? y ya-^*. 7 x y -;uffifli^**^ 

[0045] :LyTi^)|ti4;:3Lyr (mS) t^i^/PAT 
/l-v-'b H i: Sr ^'^Xt'&W&yXK^^ ^X ^ 

[0046] ^^-1/yffiim: o-^'^\yy\ m-^i^ 
p-=afi'^yXii:::n^>(?)M'w*i:^/l^'7yyt 

5r#?^(?3*>. $4ifc^:<0ii0tc, 7xy— 

)\^. rsy^^&^jnL, ^^^-^i^i^yx/u-^ 

ymm^MLxmM-^^'^^z.uz^ ^^^ixhmm 

[0047] i^rv)vy9)y-vmmit. i^r^jivy-^, 
u~ hXit-i y 7 ^Ji-mr y /uxxx;nciis^ti5i« 

[0048] ^mi4i^J x;^f-;t^®Jiitt. ^la^ss ' 
yv-, S^^b'x^i/, r^' y;kS!xx-r;K ;'<^.^y;k 
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[0049] yp^m=.mmmt lt{±. mtit. myi<.-^ 

V^y^. 7v;H?. -i^uvm. i^h^nv^^S:. 
[0050] imr)Vir -y K l&^M^i; 

10 0 5 1] X5}f=5f ^-mi, ^l*FtCX*fdf i^^S: 2 

mtvxit. Mtu. b'x7xy-;^Aaia-^Mx^=3f 

[0052] immmt. ( s i ) ^^Mfci^oft 
i^^^^ ( - s i - s i - s i - ) ^-^^niiZ 

■^th-S'^yh. l^u^^ym (-S i-O-Si -o 

-) ^'^I'mz-^-th^-irti^h^. mm. ^us^'y 
[0053] ipi}^^wmmmmff>i&'^^^s.w. :ty 

. . 

[0054] hx\t. -^xjvTt^ymu. y 

^Dc^ h y /t^S-fflv ^ s *JT'§ s . 

[00 551 MiB^ftig^tffiffisi® 2{4, m-^h^m. 

— T-yy o— 3— b , 7-1 -Tr~/s'— 3— y 
xr— ?--^y3-b, =3f:^3-b. yp-h'rj->. :^ 

[00561 isis^tsif i&iij^ii5&*a5«s*j 1 <mmm 

&mt 1 ^izisi^L. -^nmMmf i to^±jcMM 

^ffM-r ^ . ^LX. mmMm^ l <^SHll!JtS*J 3 



tmmmi i tfOMnJii3M®-ffc'[ttsii&® 2 

{4. ^i{f m 1(c) iz^-m< . m 1 commmi 1 <o 

Kffi (ifg|Sa43&>'?g)i£§ftTV^SHi;(4^1iiOH) 

s^si" • ) t:mmu im2mimMmi" ' 

cO^±(:S*f3S:StJiS-l±SitiT-#S. 

ig2<ofj6Mswjii" ' mmmm^-^^'T 

~35g/m2 {mm)^xhh. 
[0058] MiBiffiK*!^ 1 <7)mmm\iz\t~. mx.\m2 
( d ) iizm'm< . $ h \,zMm^mi s ^m^^ ^ t 

[0059] ^^^^^mmmmm 5 a, fS^^; tJ^rmiifijR 

[0060] mmmmmimmmmmi. ^^it^ 
>^^;pm^m^msm-^xi±:^^^ym.-^^'^tim^^ 

yxii^Ey^-imKU-^br^mmmmiz^ mim 
m^mmis^smtLxm^^^. nzx. mmmmt 

V ) Xim=m. ( E B ) ■;6ifflt;>^>iL^ . . 
[0061] iJBr^;!^ y v-X{4^y=?i:t4s :Sr#:W 

vu-(jU7f=>ri-m ( ^: it:\ , ( y ^ ) ry y o 
'f/w^fcji. ry y n-f ;i^x44y yy yn-f ;uacps 

=5:i». ^n^>y°^;Ky^-. ^y.v-{4#.'H£^vS{d::i^ 

[ 0 0 6 2 ] mstststiisasi'fkffiitBifc ttrti. 

y xy t *r y i-::t-)Vt<r>m-^ltl ^ ;ff y X>'/'^:t . 

[0063] 7°^4? y •7-Xi±^y^-t LT. 
f4. M;t.{? . ( 1 ) 

^•rtyi-yi^'J'r-b Lx. rffyxy.'r;V' (yy ) ry ■ 
yi^-b. '^i^y>' (yy) ry y Ks xsK^^ri^ 
(yy) ryyt—v. y^sv (yy) ryyp— 

hyri^:^ (yy) ryyi^-K. s^ya-y (y 
y ) ry y w h w#tf ^fis , c.ii'ocoiH'ai: t 

T{4, ®^2 5 0~l 00, ■0 0 0m^(Di>COpm\^^ip 
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[0064] ( 2 ) lij"^ (t^tc 5 i^:^)m-^mmm^ 

[00651 il3t. ^WSg^ty V-t LTJi, i^x^V 
— ;P T^' U I/— f , MJ f— ;P7°n^ty h "J 

[0066] ( 3 ) iSH^4'fc:;&f-:ti^a^14ttgS&* 

mm. Jif-=y-/^ Sx^=af ^"fb-^^coxd^df ix^^ 
at. BillSiKt-^I^x— r^i^, 5rS!gimt'r:-;^x-7^;tx 

[0 0 67] mfE^y^^t-Zt^i: LTJS. hU 

[ 0 0 6 8 ] ^ . ^^^tyS^ttWI^^tr^-r?. W 
^ ^ n-fe y-fti-^ifSi. . 'O-V'T V7.)V^> yg!x;s;T-;^^5r 

ffijiii ooaagpt^tUT^ o. i-iosaas^^ 

[ 0 0 6 9 ] $ ^> tirtB^MiR^ 5 tciiW^MttSr 
[0070] ^m^=^(nim.}L LT{i. 

{is mm^:^mzMLx\ 5~4oas%^T^s, 
(0071 3 Binems£*fia^i:tt^ii4'fc{4, -e-o 

ifS?t'ri/^^SIt, T^'U/l'^Jji, -t^l'n 



[0072] ^siscitiSngE-ftttsiiJi 5 ii. rnmri^^ 

AbLXit. 15-3 5 g/m^ (10]^^) 

[0073] mJilimt LT{4. 0iJ;c4S\ ^s-a«->. 
n-zt-n— ri^^o-rj— Vs '7>f-V~^'\— 3 

yyN'-x:3-h. XT— iJ-'f^rj-h. 

[ 0 0 7 4 ] s/c. mm^mmm^\mmmm}'&mit 
■^'it?>fzi!f>(r>mmM(.mmMt Lxit. m^mmt lx. 
mmB'mm. im7i<.$m. ^-r-yr- 

hflh.X. mmcniimtLX.hi. 190~3S0n 
[0 0 7 5] m^ilSagfcLTJis •=s^vi'-?uyVrp)Vh 

mtLXit. lOO-lOOOkeV. m-tL<li: 1 

.0 0~3 0 0keV<r)i>O:&^figffl§^ll.. ^^«OfiP* 
j1^2~1 5Mr adgSX'3il>, , 

[ 0 0 7 6 ]^s. siiifir ud?y v-xti^^-^-S:^ 

*'^lX(4nni3KiKt J: 0 IS'fCS-fr S^^t:{4. |fnB7V 
*ry-7-X{i^>v-4>t:3ta-^SIIf&M^^iirr^ . 

^ f-;l/x-7";l^^#3AXiiii^ LTfflV tji^T'^ 
[ 0 0 7 7 ] ii^:. «^^aOM[:S«Jg2:fflv^-&:^t3tJ 

S6?K'f£**W-#SiX3t-f.y^t=J:9^il7 2: 
c^*, (i<^t^, SM1t*«f^-¥-SiT.3ti^^7±co^^ 
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117 18 2-^^#. nm^8-i 74 7 7 
[0078] mia^@7{4. mtii. m^^<-( yr- 

( f ) i,zmiia< . mmmmtm i i:imm4t<^m 
[0 0 80] i^-5-ii8ti:. imMcomrnmnzma^ 

[0081] i'-^-SSSr^iJiS-rSJHiPft tT{4. ^ 

[0 0 8 2] ;iiii^^i^^ymm. r^v/i'mm. 

[ C 0 8 3 ] Ztihcomm'Plzli. Ig-fb^;?-'^ 

A. M-fti^. :^~^^ymcommti-mn^tix^^xi>x 

V->, >— 7— ®S<50MXM{4. 1 — lOg/m^ 
[0084] i^l,z^WAcr)itmHl^zm^xi±. mtii 

ms (g) i,zyrrtim<. mmmm4Xiti^-^-m8 
miz^\^mmmfi^mmL. x. ^t^mmmizx-^x 

[0 0 8 5] 5£)»*»'&7°7'fv-Ji6<4. Mi.if. "^l^^ 
>^fli. r^' U/HSIi. 7K»J b'r:/t^yf-9-;l^«0 IS 

X{i2fflJjLhom-^*>^'5:SO!&W*Lv\ ^U^y 

mm. Ti^ujvmmtLxii. mmm^mmm2^ 
>—^-m8xi£f±u^hcr,ttxmsii^::h<7)i:mm 



[0086] r^-fv-Jiew. c:*i.4.<o^flg<5oi«x 
ay i^mit) tLfzmmmmit:. ^^^t-ra-b. 
bi,zj:y)m!&'th::ttfiX'^^. X. 7°7>f^-®6 

i>x%t, mj-stii. m^. 0. i~iog/m2 (la 

[0087] :^^m(^im.mi. mrni^zmm-it-mi^m. 
m5imj:-^ti'/::immt i±iz.mt3 ^mm-th n 
tiz^Ki^m-^^btf^x^^. m^3<^mmirmbL 
ri±, m§£^mimmmmsm^mMxmi<omEi,z^ 

•t&mnz. mn^mmrmi^zmTiyx m^^^-- 

h) 't%><^^-B±L<^\ my°l^:^(^^i^bLXl±. 1 2 

0—2 0 o-cxmrm—i^mm^conmr. s k gx 

cm2 —lOOKg/cm^ m^eOitlE^frtif "5 Cl 

[ 0 0 8 8 ] Hu^L/c J: 0 mmmit^mmmm^ 
^tmmiico^±{zmm-^b.. ^itmmmm 

tmmn±izm^Lxmm^mm-h. "ttx. 
imit-r^^micmt i ^Mi^-^t^-tx , im. L^^i^m 
ffi-r ^ £ J: 0 s mmiit^mmtwfimi[:u s 

mi^^ 1 ". m/^'immmm 2.) ^mf^-^tiib^z, 
tifix^^, ^<^iidi,zLx. mmim.mmi>zx*), m 
itmisb <Dmizmm^j:m^w^p^ :zb 

[0089] ^^^^^mmt'mMmm2mm.mmm^h 
m^ib^mmi^sjimot hiifz^xs>-^xi>^ti 
izmm& i:iif<m^ ^nmtizn^ l . t^-yimmt 
1 bmis b^im^^im^mhmtx^^t.\ 
[0090] iiom^ 5^- hm^z J: ^mt^mmmt 
i<^mmjii,zmM't?>imiz-^fiif. s^mmm^im, 

[ 0 0 9 1 ] 'SriJs mtmmmmsimMmt:mwii 
mmm^-M.m^-^Lisb. ^<7)^kmmm^m^,^xm^ 

[0 092] i<7)J©^, m^-^h:Lb<oT^4>wmbL 

[0093] wmmi 3 b Lx\t. mmmi 1 t^rnx-, 
#i.*><oT'S)tL{f. ^(mm.. m^mz^mzmwAt^j: . 
miticom^b Lx. mm. ^mt. mmm. ^ 
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[0 0 94] miumt Lxii. mtif. ^t. 
(MDF) m(^:!^mmmmco:^nm. ^-^^^ 

ALC (ii?aj|ifi3y^"j- 

h) ^ioHr^vb, 5«^c?5^^-fe;< y 

[0096] 

v^T, iS§5 0;timK5SrSJ:3t:5!fvx«Lht:^L, 
1 7 0'CT"3^i:^JlIl%-r-&^ fcfcj; 0^?3!C^-t^T#^> 
ii/cl^li^Ett®J3iS2r, 7 ^ 10 0 

V (H. F i s h e r^fclS) ^::Tjif^LT^#'?>^l3t 

[ 0 0 9 8 ] fifths ffi^ t t-Cb'>y;^?-X:feltffT^^ffl 

omN o?tas-*4tm, -e^oaio?^ 

(F„ax ) mJ^m.id^U^ (h„ax ) HU = F 
(N) /'2 6. 4 3h2, [mm2] (s^cf. F (N) {iW 



[0 099 3 |l*fi15!ll 

m) tc. :2.:=.>N'— 9-;UlggS<59M**2 0 0-C35)-&^7S>' 
Tif (*lS-ft<OtC0) S: 6 0 g-^^-lfDt 

fS. M-^?iat=/N'--f-i^;U#- (J5§ 3 Omm) 
S:5S>)-^i?-y:. I^ri-:^ (30k s/c wjoffTt: 

1 5 0^-c- 6 o#) ^1 i; j: 0 . mm i mmi 

[0 100] ^jlfi#l2. 

6 0 g^DM^fe:>'^i''=^13||l|Ep]@iJ^^(-J: O^fP!*^?^^ 

imm.^fix I E B 3 - hMtosm ( ^m^mmmi 
^%fix\^hmh\iRnm<m) 

(^*S4 0 .0 -C'Sb S ^ 9 5 >'i^MBI ( TfciS-ftiO t to ) .S: 
8 0 g^^-^^s iSE-^lifl=^N°-^^'^l'5J<- 
(/l§3 0mm) S:!S0^^5-ti-, P^^VX (3 0kg/ 
c m2 OjaffiTt: 1 5 O'CT-e OS?) t tcj: O , 

[01011IIMM3. 

3 0 zcr>mm^^i>^nmmm^zi. ^ommm^m^ 

^ 4.fc2?S5S-fl^»>P-^'y«flit:<J: ORffiffiMS^ 

mm {^mit<7)h<^) ^ e o ( i 

0 0 g ) &«Ji l;. ^#^SiLht^^^-,^^;^3i^- 

(J|[$3 0mm) i&a^ij-^irti:. Iferu-X ( 3 0 k g/" 

c m2 oJuJETtc: i 5 0°CT6 0^) -t^ZhiiZi. b , . 

[0 102] SIS6M4. 

ife-r. 6 0 scomwizf^if^nm^mmmmmm^ 

$^>fc. TlSffll!iAOS^?iS^t:®lli®flifflfi!c!i^I. ' 
n-;l-a-iJ'— fflv^-C.^ffiJf±tt2 5 g/m • . 

V^T. f^XMtcm^i^S: 17 5 k.e V, • 5 M r a dt^ 

mwLhft. <k\^x. %ioixitmmwiEBa-hmcom 
mm (^mit<^h<o) ^50 g^m^'^r-im. md 

M (J?§3 0mm) SSgD-^^iir, myu^ (3 0kg 
/ c m2 cOjDffiT 1 1 5 0 'CT 6 0m thiltizX 

[01033 



CA] 

b'x7xy-;wA-x^i^>'>rdf9->f h'^r^' u I'-V^y?— : 

4 0--6 0M:^ 
10~3 0SJ|g|! 
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mnLi^VHf (¥i^Sl. Sjwm) : 



1—31 
1 — 1 3] 
0. 5— 2afiS15 
1 0~4 0M«a5 



[0 1 04] ftSSMS. 

$ ^>tc2?s55^iiS'^'^^'^migt J: ^mm^m^MiA 
mm cMmit<7^i>cr>) t:8 0g^-m^tim. m-^ms 

±{CMDFa$f (iPSSOmm) ^SgO-^^iiirs ISftTl^ 
J?. (3 0kg/'cm« (DMSTI^ZI 5 0X:-C6 0S!>) 

5 i i: J; "3 . SIMM 5 <?)^b!6tW^#7t . 
[0105] J:t!fS0lJ .1 

t s $ 4> 2 JSS'f tS'^ ^ y Stigfc J: 0 ^ 

(JS§3 0mm) 2-5S0-^43-t^. ^ri>X,(.3 0kg/ 
cm2 <7)j!lDffFfc:i 5 0X:*C6Cf» ■rixIfct^J:'?. 

[0 1 06] J:b^M2. 

L. ^ i^^^co±.i,zmrmmimm^^^j:mw%mm 
ico) ^sos-^m^^it:^. m-^miz^-^-^^ji^^y 

(Ji:§3 Omm) ^5gO-^t>^.. If&rPX (3 
Oks/cm2 tf^jDjITtwl 50'C-e60^??) -^-^Cli: 

[0 107] J;b«M3. 

$^(C2-Jg®-fl^':?V:?VffifiitC<}:0»B«^Ji& 

mmm t ^ ^ £ y ^^lii^fi-^wii ( *^iS'^L<5? t <^ ) S: 

6 0 g-^^iSHir/c-^ilM ( 1 0 0 g ) ^mML. m-^H 
m±iZJ-i-^f'A'Tt^~Vmt (J¥§3 0mm) ^SiO"^ 
i?*. ?an/-X ( 3 0 k g/c m2 iOjDjETt:: 1 5 0°C 
T'6 0^) -r-l.^ i:teJ: HMMSc^rfLifiEW^W/c. 

[0 10 8] JrtSSm. 

6 0 s<r)mmi<zj\=j^mmmimizx ^mmm^m^ 

fc|5|«=5r*M<om^5a^t:Sllffll£isS:fflviT, SIMM 

4 i: mmz Lxmm^mmt:jmLfm^^ i b 3- 



0. 5~2a«M 

Vfu^ 9 5 y^s^fli (^siibtfofcio) ^50 s-mi^ 

TUX ( 3 0 k g/c m2 i7)ipBbTt=: 1 5 0 *CT6 0 
[0 109]^fctgM5. 

6 0 gcommiz^'^'j'i^nmwsifmizi 'otmmtrm'^ 

4 i: t-C^M«^SrJf 5^ LfcW^ffiE B a- ■ 

1 8 0-cT' 1 o-id-m^^bx^ y symmtrmit'^-^x ' 

±I,ZMD F mi im^ 3 Oram) i:?k*)-^h'^.Myi' 
X(30kg/cm2 c?)JlDffiTt: 15 0 'CX 6 0 # ) & 

tf-o:^**, wDFm^imm%^EBn-hmi>z^^ 
[0110] &^jgtms.u'5[-?fi§i!«ss^. 

[0 111] <i) 3\->m^^wm . ■ 
J Asmm^mBi-^mmmAmmizi^mLtzm^tm 

SUKI^KS-sfTofc, m*>. 2 0 0 ge'>?[imS:*»ft=5::6«'o 
y h'#ti::T: •ftm^r^BS: -? jkv f^. Z. »5n 

[0 112] (2)^||g|^il . 

J I SK 5 4 ooizwMLfz^mm^Mm't.n-T'fc. m 

-h. 60 0 g<:0?ta&3&*(t*3&»'^^S$ 9 H<7)^imi&^'(t 

mimmiz±xx. ^<^m^m^^m^Lfz. ztii^co 

[0 113] 
[^13 
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fS 1 3t 
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2 0 


1 0 



[0 1 14] ^i«A»ji>. USS^ail-so-ftiffi^fti. it 
[0 115] 



[HI] 




[0 1 1 6 ) :^mM(r>imm'^. ^(7)M.mmizm 
[0117] m2(r)m^i,zxfn-£. mmm^wmm^^h 

[Ell ] :^^m<^^mucr>mmmTht. 
[US] *l|Bi|£o-fl:l£««offiBiaTS) § , 

gp^i-. 1" ' -'m'2.<rm!^mm. Q.-^^mm 



[02] 
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[133] 




(f) 




-5 
4 
8 




<8) 




1-1' 



2 
+-3 



F^'— 4F100 AKOU AKOIC AK36A AK51C 
ATOOB ATOOC BA02 BA03 
BA07 BAIOA BAIOB BMOC 
DGIOA DHOOA EC052 EJ202 
EJ422 EJ821 GB08 GB81 ■ 
HBOO HB31A JB13A JB14C . 
JK12A JK14 YYOOA 



